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INTRODUCTION

Genera!

This manual provides comprehensive instructions for the servicing and maintenance of the frequency
synchroniser as used in the lVlodel 1990R suffix "S" receivers. Operating instructions are included in
the 1990R receiver handbook, and brief notes are given here for the sake of completeness.

Guarantee

The synchroniser is covered under the same guarantee as the receiver.

Servicing

Spares for user sqrvicing can be supplied and helpful advice will be given freely when required. Any
enquiries relating to service matters should be directed to the "salesind Service Dept." at our usual
address.

Should major servicing become necessary, where it has been established that the fault lies in the
synchroniser and not in the main part of the receiver, then the synchroniser only may be returned to
Eddystone Radio. ln other cases the receiver and synchroniser should be returned asa complete unit.
The serial number of both receiver and synchroniser should be quoted in all communications and care
should be taken to ensure that the equipment is well protected against possible damage during transit.
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Section tr

OPER&TIffiru

These notes are included for the sake of completeness only. Fuli details of operating procedures are
given in the Model 19905 Receiver iVlanual.

Controls

TUNI NG CONTROL SWITCH ES

Sevenswitchesallowthereceiverfrequencytobqset. loincrernerrtsof lkl-.i2.

TUNE-LOCK SWITCH

ln the TUNE position the receivei can be tunec noi'm*lly. !n tire LOCK position the Variable
Frequeney Oscillator in the receiver is locked to the srirrchrr:nise;-.

Tuning

Two methods of operation wili be described:--

When the signal frequency is known precisely:

(a) Adjust the tuning control switches so th;lt,*ri exact reariout of the signal frecuency is obtained"

(b) Tune the receiver to the signal frequerrey. The directir:n irr which the tuning must go is indicated
by the two lamps -fUNE HIGHER or TUru[ LilW[fi. The larnps lvill flash alternately when the
Setting is correct.

(c) The TUNE/LOCK switch should now be set to LCCK. Tire receivar is now lccked to the frequency
set by the synchroniser.

When the signal frequency is not known precisely:

(a) Tune the receiver to the desired signat usir"rg the TUf\E control.

(b) Set the tuning control switches on the syirchroniser to give the same frequency read-out as the
receiver tuning scale. Slight adjustment of the least significant knob may be necessary to make the
indicator lamps fiash alternately. The maximum setting accuracy which may be achieved is

+ I kHz.
(c) Tf,u fUrue/LOCK switch may rlovv be set to LOCK. The receiver is now locked to the frequency

set by the synchroniser.

(d) lf the receiver goes off tune when this is clone it is an inrlicati*n that the synchroniser is not set
exactly to the signal frequency and lrlore exact adjustmeni is requirecl. The meter situated
between the tuning iamps gives an indicaticn *f the deqree of synchronism between the receiver
and the synchroniser. With the switch in the LCCK position the pointer will rest at centre scale if
the two frequencies are identical.

Use of the synchroniser is recommended when using nari'ow tiandwiclth filters in the receiver.
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This description should be recd ir: eon[unction wirh the circufit #imgrur:ts fouged et the neor of
this mcnucl, cnd with fhe elescription r.f t*'re ponenf rceeiver" The upper f,requency limit is
tr000MHe for Modei 19P05 receiver.

The moior port of the following inforrnotion is reproduced by kind pcrnr?ssfon of Mcrconi lnstru-
ments Limited, St. Albons, Herls.

Solid stote cirer:its ore ernployed throurghou$ to en$Lrrc i*rtg term reliabilify ond rhe deaigr.r pro-
vides for eosy cccess to oll eomponenfs $ci" seruieing.

lf desired, the receiver cnn be r:sed ir*dependentEy by se*timg the TUhifi*LOCK switch tc TUNE.

PRINC!PLE OF OPERATEOhI

When fhe synchroniser i* useri tqr i-r;r;it i; re ii*,:lr-;u;i;.,2 sf ;h,; t?i"i'li-: i:rs:ri:r-.rr,.r'i in ii"r* bi**k eliagrorn
Fig, 2.1 the configurcfi*n [s ti:e:t *i: t: .rlr*rs [*c{e*d'irequer:ty':1,r-:ih*ir:-*;..

Outpuf from the crysfcl reflcr-encr: ote ili*t'li *:i ,:I fi'qsr;l-i,*ri,;:;rr 'i:y.i;, p*reseei r* c series of #!xed rqtio
dividers to produce * nef:enenee fr,,/l^n ,vh!a:h ?s ,:mpll'*q: t* *rre ir:p:u* of fl n$tcse qjefeeteir.

The RF outpi:t slgnul f,ror:l fhe \'r"Fr{-} ut c "ir-r,:,;-l;*n,i:y i'* i;1*.:s*d lei er sq:'r-'i*s of voricible rcrtig di-
viders to produce a signm! f,r*qr:*n*ir t*/'r,,,;l,l*h il anpli*d tr::ihe se*onei inpuf of the phose de-
tee tor.

When the frequency of tFie oseiIletcr rs :;el sr; tirnt t".,ui: is *i:rit:r]iy rel*t.*d ta fs/m the control
signol from the phcse d*teetor v*ii! br: h*!ri con:;t*:r::.

lf the frequeney of th* vmrio[:[* fn*q**,r;ncy *sr:.iii*r'ri rirff;",1o ii;e ]x*, fr*qureneies ruill not be
correctly related, ccusing the AFC sfgmci f,l"cr,, tit* ilri:,:s* it:,iE:c;i*r ter ehcng* in c monner such
thot the frequerrcy o$ the re*eiv*r "0,,i![ he *orr*efccj.

Output frorn fhe vurlcbB* frr*qur*r'r*;,r *se;i!X{r}r}r a;:e:r': htr het"*re*m 47.,SSJVl.ld;.:: <:nd I03.65MHz (due
to div?der irl reeeiver) *nc{ it ir; i'insi n*r...6,q...i, r,-. '::r",rrlif,y th!s si"qn*l h*:i*re prescoling it by r:

fqctor of 20 to ensure lhst ii mev*r ,eN*+":s,:iii, t'rix fi,:q,;;<;rr*,,i ii*nciiing ccpclrility of the voriable
rctio dividen" When the vcru*Lr[e ;"r:ti,: ,livleiqrr ic s*t fci <'{i,.r:Xr::r tn;* *esir+eJ frequency by the
switches on the frent pum*l of t'he r,"u'n{,;hil,};liser Ii'hr"rs;: re:fl* lsu*f"l th*t'.,.vl"len thereceiveristuned
to the set {nequency, its oufmurt is u fr*ir; erl'5Fj,: puises" fhil r',ig'**l Is passed to o somple ond
hold type phose deteet'pr whea"e if is eornpur.€ii cvifh ci S$i"-{z r*rnf} wcv*feinrn obtained by dividing
ond shoping fhe outpr.rt of urq internul .$ltii"i:. erystct *einfr*fl[ed s]seili*tor. !f the receiver fre-
quency is not precisely thmt set by ffur": ,syr,r*:hi'{:}r'si$*:q'fi e*i'i"e6:flmi; v*it*g* wiil be produced by the
phose detector. ThisvoIterge [s erppIierl fr*}h+ synchn,:niser *r*g:ii$?en eircr-.rif vrhere it is conver-
ted to the correci phase *i'ad [ev*l flr:rr" *irpii**[?*s'r fr: *h+ AFf eireLrii's in the receiver. Correct
locking is indicsted by rhe "il'd L*e K" ur*ter-,
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\qdheffi ihe"lUNfi*B-*e K switch i+ Ers fhe TUruf posifion, the syme!'rn"*r,isen eireu[t [s ernp[*y*d fc:

serme *xt*ret ms c freqr*eney eoq*nter, Th* v*nichle r*tio divider ther: *p*rctes t* prevfde 5#E"tz

g*ulses snel thes* cr* used *s gatimg sign*ts $or a *ounter eonsls?[mg o$ three deaode d?viciers *r:d
o frf;$p*$fiop, whose cioek fe"equency is obtelr"led frronn the stsridqrd divider chain cnd is 50k[-lz,
se* Fig " #."3." Whem fhe frequ*ney enterimg the synehroniser is higl"rer thsn fhat displeycd hy
rFre di*[s the gmting signol w!!i be ot c p"r.f" grecter fhcn 50Hz se the eounter will be re*se{'
fixefl*re ISSCI pulses hsv,e heen counteei mnd e*nsequsnfly the final flip*flop wiil chcnge s*ste.
The f,lip*F8op dnr'ves o monosfohle cir*uit whieh pnoe*uees *utpuis t* drive the l-"["D. frequeney
$ime{ing ind[ect*ns. Wh*n oper*ting cs deseribedo the TUNE LOWER indiea*onwill be Iit. When
thc $n*qu*rrey enfering f,he symehronisen is lower than fhat set by the swit'ches the flin*flop will
ch*mg* sfcfe qf regurIcr inferve Is, this drives the monostcble permanently int* its triggered sfmte
ecusr*ng the TUNIE HIGF{ER lndicotor fo be lEt.

1l* r' ; ;l i: i a: flx'. i u [r1 i ri ; ci * rs ii l-'r r.: *f { se t [.]tl tqetr: i.

ih.-, l*r,uri +*{:!{!#i*r sli;r:cri irrnr thq nr*eqiv*r'ir dlvirj*ri b.r the 'yci'icbie ruii,: ciivider f* cirre r:r':

*rutp:r"ri -{*'**i-,*r'r*y, i:f 5h'iz f*r *omrpur}sc,r'l v.,ilh th<: *ly*tci *func**rd i:'r fhe phr:se det+*for'. The'l

,,,'xrir-rhiqr r*iiq: #i'..i'J,.:r'is u*rnp;li,J*fcri hi, fh* rr**ri$sifly to dispi*,'r cr,* th* fr*quency seie*ti*r:
l<m+h:: l[i* rfgneiN $re{]li*n6y wt-ri*h d!if,$crs lrsm tl":t': i*a*l ,*u*il{ert*.r" frcqu*rre1r by {'he *:**iun* *f
iih* T r.i,c;*lv*r" I " F,

The c*ur"rfer c*unts frorn e nlrmber set by the sw[tehes fo e l"righer nur*nb*r set by the offset de*
te*$*r. Tlr* fir"ef narrnhen is fhe I's cornptrennenf of, flre sign*l frequency, i.e. (9?9 999 9) - {u?g*
nc*[ frequemcy)o und the secqnd nurnher is (counters a[$ $utrl) + (reeeiver l.F"), i.*. (?9? F?? ?]
+ {0*S 65S *). The !*e*l[ *seitlctor being cbove the sign*l f*'eq,*ency the seeond nurnber is
T 0S3 S4p I whieh r1t**r15 fl'ret fhe H*sf stege of thc cous'lters esn be c simple divide-by*fwer
sfege, ffiT6" The nest cf fhe eounting.ehcin eonsisfs of presettable divide-by*ten eoua,*ers, the
pneseft?ng i$n EeS form) is dorre by the f'r*quemcy se!ecfion s*'ritc!"res wh!*lr erre wired so thst the
9's aomp$errenf !s set cutomotleal!y" SeD outputs from the countcrs one fed inf* fl're pffset de*
tsef*n -

Not?ee th*t eoch eor:nfimg stmg* resefs cs !f becomes fuIl, o f,eoturc which eonsidersbly [n-
*re*ses the speed of qperation. A fluerther imerecse in speed is r':eeded in th* TUNE rnode whecr
$ ril#r& n*pid response of, the TLJNH !*mps is desinoblc" This is dsme by bypessielg osl€ o$ the de*-
cde stcgeso when the output pulse freqr.rency to tl'le phose detecfor hecem*s $SHz.

;
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Section 3

IVIAINTENANCE

The synchroniser employs semi-conductor devices which olthough hoving inherent long term re-
liability con be domoged by overloods, reverse polorlty, ond excessive heot or rodiotion. Core
should be exercised to ensure thot d.c. supplies ore nof reversed, ovoid protonged soldering.
ond strong r.f. fields. Before opplying continuity or insulotion tests or before shorting or breok*
ing o circuit refer to the circuit diogrom to estoblish the effect on the bios orrongement of the
devices employed.

When working on the receiver or synchroniser it will be necessary for power to be connected, lt is
recommended that the receiver is fed from an isolated pewer supply and that normal precautions for
safety under these conditions are observed.

First Aid notes con be found inside the front cover.

OVERALL PER FORMANCE TEST

With the I9905 connected to fhe supply ond switched on, correct performonce of the synchro-
niser con be quickly oscertoined by performing the following tesf:

Connect o signol generotor set to 600MHz to oeriol input I socket of the 19905.

Ser the synchroniser ot 600MHz (0 6 0-0 0 0-0) then wirh the TUNE-LOCK swirch or
TUNE set the 19905 to 600MHz.

Set fhe TUNE-LOCK switch qf LOCK - rhe pointer of the lock meter should be wirhin the
WHITE BOX on the scqle"

Check to ensure thot oll switches ore undomoged ond operoting correctly ond verify thot
connectors qre securely moted.

Check using the multimeter on low ohms ronge fhot electricol connections to chossis ond
eorth points hove Iow contoct resistonse.

I

2

3

PRELIMINARY CHECKS

2
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TH$I" ESUIP&/IEEIT

The use of the followirrg iterns of test equipnrent fnom the list on page 4'l of tire 1990H lVlanual is
recornnrended.

T'ai:le 3.1

1

f|

z-

!'vXu itin:et*r

Frequency Couiit*r

3 l-1" F. Oscilloscope

4- H.F" Signal Generator

FAUI-T F!NPIISG

(GEe Selectest ot" Avometer lVtodel 8l

( Range up to 500fr,{ Hz
i Hz resolution at 10lViF{z)

{irriarc*ni TF 2?n0 or equivalent}

{lVlarconi 
"f f 2015 or equivaient}

Fffi[*. STr
*{"JTPUT

RF INPUT

rF+4*h_.x

Fig. 3.'i Rear' \.rierr., of S_1rr-ichroniser

i,f,Jitli ri.ir.r'i',itr;lrrDni:lr*r i"crn*ved fronr ilie rqceive.r'*n* with ilre synchroniser circuits accessiLr!e the cause
ilf tt'ic*rrr.:*,:'i *il*riitic:r-: *arr [:e qr".rickiy iocalizerj 1,":y conne*ting ti:e assemblv tr: the receiver using
ccrnn*ctinrg *::i:i*:i anr.i then Ferfarmirrg the ts*ts glven belo,ru. The test wavef*rnis rilay vary slightly
fl-*rrr tlt* typic*l w*"*iryrrns sirown. All warreforrns €ti'e rneasurerj h:etv'reen the point inCicated and earth.

Aecr::;s

1 Hen':ove tlle i'r:Llr scrervs securinE tlre svnchrcniser tc the receiver anei withdraw the synchroniser
r-.t;l i i.

;l it*r'i:t:r-,6] th* ti/o S BA screy,is which llolcl ths rear.panel.

li L,ar*'frrllv puil the rear panel uacl..r.r,flrrji icr tlr* srt*rrt of the ir..ririirg anci r"ernove the puslr-on tags
ti) ihe ;i;"cuit i.r**rd.

4 Heniove the screvu in the centre af the l*ft-i:arrel side of the svnchroniser case.

;
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MAINTENANCE

5 With the rear panel positioned to one side carefully slide the cover backwards and remove it.
Reconnect the wiring removed in step (3) and connect the extension cable to the 8-way sockets
in the receiver and on the rear panel of the synchroniser.

TESTING AND REALIGNMEI\IT

Input Amplifier (Bqard A2)

1 Connect an r.f. input of 100mV rms at 20MHz to the synchroniser r.f. input.

2 Connect the oscilloscope to the junction of R19 and R20. The waveform should be similar to that
shown below, if necessary adjust RV2 for amplitpde of 850mV.

50 nS

850mV

Fis. 3.2

lf an output is not obtained check that the supply voltages are present and check for output
signals at the collectors of VT1 and VT2.

Prescaler

Connect the oscilloscope to the collector of VT4. The waveform should be similar to that shown
below. lf necessary adjust RVI so that the correct frequency is obtained (if more than one setting
gives the correct frequency, use the one nearest the centre of the range).

1y

lrV

Fig. 3.3

lf no output is obtained check for signals atlCZ pin 13 and junction of R11 and R12

3

1
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Vanleh[s ffiatic ffiivEd*r and Offset Seteetor {&oards A2 and A3}

1 $et the r.t" input to 1fiOnrV at 40MHz, the frequency selection switehes to 0 S 3*6 0 CI*CI, the-fLjhIE-L#eK sruit*h tc TUI,iIE, and the reeeiverto range i. Gonneettheoscilloscopeto pin 33on
the primted cireult board. The waveform shot:ld be similar to t!'lat shown below.

4V

tr,rj. J.4

2 eheck tirat the waveforrn is the same for the r*ceiver oR ranges 2,3,4,6 anel 7.

Set the r.f. input to 100mV at ?0ftJil-l:. frequency selection switches tu 0 ? 0^S CI CI*O and the''!-{."iNH"LOCK switr:h to LOCI(. eonneet the oscilir:scope to lC7 pin 8, Tl':e vuaveforrn shouid be
sirrtilar to {Ai below. Set the TUNH-LOCK switeh to TUNE, the vryaveform shnuld be similar to
{ts} beiow.

tA;

*F
I,
I
t

4V

I

I

L

I

l

i

,:r

l

Tffitrp s

_t

*-T
{

I
3

!

i-

{ffi} , \,+Y

L_--l_
Fig" 3.5 (a) above (b) below

Staqtdard ffiividen, ffiarutp Gemeratcr, Samtpie arcd Ho$d eircuits {Board A5}
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MAINTENANCE

1 Connect the counter to the SMHz output on the rear panel and check that the measured
frequency is 5.OlVlHz t 0,5H2. Adjust RVI if necessary to obtain this frequency.

2 Connect the oscilloscope to lC1 pin 1. The waveform should be similar to that shown below.

200ns __---+

3V

Fis. 3.6

3 Connect the oscilloscope to TP1. The waveform should be similar to that shown below. lf it is not
present check for signal outputs at lGl pin 12,1C2 pin 12,1C4 pin 12, lC7 pin 11 and lC9 pin 11.

20 mS

4V

4

Fig. 3.7

Connect the oscilloscope to TP2f or the waveform below

20mS

ilv

Fig. 3.8

Page 1 1



U

g\ll & ! {\l'f il f\!,J}. i\i# il

5 Conneet thri csciiioscr:i,e tc i/-1 7 s$rl(cc fr":r tl':e waveforrn helorq/.

**rnS

rig. 3.9

ilonneci the oscilloscrpe ir.i V-[4 coli*ctor f,:r the rn,av*,ir_rr-in i,e!cuv

0 5*imS
2CIrer S ,{t-**

FiE. 3.10

Conneci the oscilloscope ro i/TG collector. fi.ri- t!:e i.;a,"ieform beiow.

60t}y S Approx
t0rnS

-*

10-ilV

22V

22V

v

J

Fage I 2

Firj. 3.1 1



I

MAINTENAI\ICE

8 Connect the oscilloscope to lC3 pin 14 tor the waveform below

20p S

3-4V

Fis. 3.12

L.E.D. Circuits {Board A5}

Set the r. f , input to I00mV ot 23.65MHz, the frequency selection switches to 0 2 0-0 0 0-0
the TUNE-LOCK switch to TUNE ond the receiver to ronge l.

Connect the oscilloscope to lC3 pin2 ond checkthof the woveform is similor to thot shown
below

20mS
lop5 Approx.

lrV

F ig. 3.1 3

2 Connect the oscilloscope to lC13 pin 3 for the waveform below

20mS

4V

Fis.3.14

L
3 Connect the oscilloscope (d.c, coupled) to lC13 pin 8,

Set the r.f" input to 40MHz, the voltage should be nominally +5V.
Set the r.f. input to 42MHz, the voltage should be nominally 0V.

Page 13
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IVleter Circuits {Eoard A4}

$,ef i'he r.f . lrrpui t,; I{}#nrV ct 23.65firtri-izo tl'ae frequeney selectE*n swEt*hes fo 0 2 0*0 0 **0
erme* t$r* r**ei'ru*r"f * r*ng* T. WEth 

'hc 
TUNE*L#C K switch sef to TLJNE flre two lunrps should be

fi,*shimg. 5*t fhe* euyitch to LOe K cnd eElarv locl<ing to eeeur. Adiust RV'! if necessory so thct
the r*er*'er pointe;" iie* in tire eentre of the wh?te block on the seole. Boord 44 is locqfed behind
the frsnt porre{ *si?mcemf to the meter.



APPENDIX A

LIST OF COMPONENTS

Each of the printed circuit boards is allocated a reference number, which is marked on each board.
Miscellaneous components are allocated the reference A1. This reference number forms the pr.efix of
the component circuit reference, which should always be quoted in full when ordering spares, but for
brevity it is omitted on the circuit diagram and on the printed circuit board legend, where there is no
risk of ambiguity.

All orders and enquiries should be directed to the address below, quoting: Type, No. of Receiver, Serial
No. of Receiver and Serial No. of Synchroniser in all communications.

EDDYSTONE RADIO LIMITED,
SALES & SERVICE DEPT.,
ALVECHURCH ROAD,
BI RMI NGHAM,
831 3PP
ENGLAND

TELEPHONE: 021-475-2231

TELEX: 337081

CABLES: EDDYSTONE BIRMINGHAM

CI RCUIT REFERENCE PREFIXES:

A1
A2
A3
A4
A5

lV{iscellaneous
Variable Ratio Divider Board
Offset Detector Board
Meter Drive Board
Standard Divider Board

A-l
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APPENDIX A

Capacitors

Ref Value Type Tolerance Wkg" Voltage

A1CI-
41C21
41C22
A1C23
A1C24-
A1C26

A2C1
A2C2
A2C3
A2C4
A2C5
A2C6
A2C7
A2C8
A2Cg
A2ClA
h2c11
A2C12
A2C13
A2C14
42C15
A2C16
A.2C17
A2C18
A2C19
A2C20
A2C21
A2C22
A2C23
42C24
A2C25
A2C26
42C27
A2C28
A2C29-
A2C37

A3C1-
A3C6

A5C1-
A5C1 1

0.001yF

A.47yF
O"47vF

0.fr)luF

0.ffi1pF
1@F
0.O01pF
0.0O1pF
0.fi)lpF
0.001pF
O.01pF
6.8pF
0.001uF
0.01pF
0.0'lliF
0.ffi1pF
0.01uF
0.001pF' 8.2pF
0.001pF
0.01pF
0.001pF
0.001pF .
82pF
6.8BF
0.22yF
0.001uF
0,001pF
0.01pF
0.O1pF
0.01pF
4.7yF

0.01pF

0.O1pF

0.01yF

Ceramic Lead-through

Plastic Film
Plastic Film

Ceramic Lead-through

Ceramic
Ceramic
C*,ramic
Ceramic
Ceramic
Ceramic
Ceramic
Cerarnic
Ceramic
C,eramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
C;eramic
Ceramic
Ceramic
Ceramic
Ceramic
Ceramic
Plastic Film
Ceramic
Ceramic
Ceramic
Ccramic
Ceramic
Electrolytic

Ceramic

Ceramic

Ceramic

+B0o/o-z$o/a

5o/o

5%

+8O%-2Wo

+84o,6-2OYa

20o,k
*8Ao/a*20a/s
+80a/a*20o/o
+$Aah-ZU/a
+80a/a-20ai
+$Aa/o-ZAolo

t0.5pF
+$Wq-Z$o/o
+88a/o-24%
+80/o-2AYo
+8OYa*24%
+84%-29a/o
+88a/a*2O/a

t0.5pF
+80%-20o/o
+8AoA*2AoA
*BAa/o*2Aa/a
+$Oa/o*ZAo/a

LlAo/o
t0.5pF
ilOala

+B0a/o-2oa/a
+8A%-2AoA
+80a/o-ZAo/o
+B0o/o-2$a/o
*8;Aa/a*2Ao/o

+1O0.%-ZAo/a

*BOa/o-2Ao/o

+$Oa/o*2oo/o

+$OYo-2O0,6

300v

160V
160V

30GV

500v
500v
500v
500v
500v
SGOV
1osv
50sv
500v
1osv
100v
500v
'!*0v
500v
500v
500v
100v
500v
500v
500v
500v

63V
500v
500v
1SoV
100v
100v
63V

100v

100v

100v

l

I

I

A-2



Capa*rtors (eont. i

Resist*rs

Ref Value Type Tolerance Wkg. Voltage

A5C12
A5C13
A5C14
A5e ',i5

A5C16
A5L, I /
AsCi 8
F\3f. I I
A5C2O
A5C21
e5c22
A5C23
45C24
p,5C25

A5C26
45C27
45C28
45C29
A5C3O

0.47pF
0.47pF
0.047uF
1 00pF
0.01uF
0.0i rF
47,tF
C.C,I,F
?.2;F
0.0'!rF
3.3n F

C.01iF
a2^ EuJ!tt
nnl. F

0.1rLF
0.68pF
4"22,$
1 *00pF
*.01,F

Plastic Film
Plastic Film
Plastic Film
Electrolytic
Ceramic
Ceramic
E iectroiytic
Cera rn ii
Piastic Film
Ceramic
Plastic Fitm
Ceramic
Plastic Film
Ceramic
Plastic Fiim
Plastic Film
Plastic Filrn
E lectrolytic
Ceramic

LlOo/o
t10%
!10%

+1Aoa/o*z0%
+9AYo-2AYo
*80o/o-2oo/o

+100o/o-20%
+SOY,*2OYo

t10%
*80o/o-20o/o

!1OYo
+80%*2oo/o

!.1AYo
+8Oo/o*29o/o

tlOo/"
tlOo/o
t10%

1O0a/o-2oo/o
+84%-2oo/o

63V
63V
63V
25V

1 00v
1 00v
25V

1 GOV
63V

1 00v
63V

1 00v
250V
1 00v
63V
63V
63V
10v

1 00v

fiet Value
oHivis

A!nt
A1 R2

200
B2A

A2H i
A2ft2
A n r.'?

A2R4
A2H5
A2R6
A2Fi7
A2R8
A? RO

AzRXC
AZI.I I I

Azn1,2
A2R13
42R14
A2Ri 5
n'la1A

39
24k

240
680
150
9'l
24k

240
680
150
390*
3.3k
9i
24k

244
680

Ref
Value
OHMS

A2R17
A2R18
42RX9
A2RzO
42R21
A2R22
42R23
A.2R24
A2H25-
42R52
42R53
A2R54

150
220*
68

620
6.8k
240

1k
430*

10k

560*
2.2

Ail42&42
resistors are ZYo 1/a

Watt metal film,
except those marked
* which are 2o/o1/z

Watt metal oxide.

A4R1 10k

Ref
Value
OHMS

A4R2
A4B3
A4R4

A5R1
A5R2
A5R3
A5R4
A5R5
A5R6
A5R7
A5R8
A5R9
A5R1O
AsR1 1

AsR1 2
A5R13
A5R14
A5R1 5

5.6k
4.7k
12k

2.2k
2.2k
3.3k
100k

5.6k AOT
1k

22k
3.3k
12A
47k

6.8k
15k

560k
22k

100

Ref .
Value
OHMS

A5R 16
A5R1 7
AsR1B
45R19
A5R20
A5R21
A.5R22
A5R23
A5R24

100
22k
47k
15k

560k
3.3k
2.2k
180

51

All A4 and A5
resistors are 20/o lz
Watt metal oxide.
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APPEND!X A

Variable Resistors

Chokes

Diodes

Ref Type

Ai L1_
41 L16 18pH Filter Coil, Part No. 44247-012

Ref Type

A2RV1
A2RV2

A4RV1

A5RV1
A5HV2

1ka Carbon preset !2O% %W
10051 Carbon preset tz0o/a O.zW

1Oka Carbon preset xZO% laW

2.2ka Carbon preset t29o/o YaW

3.3kCI Carbon preset lZQo/o %W

I

l

I

l

I

I

I

l

+

I

r

l
l

L-

l

I

l

L-

l
l

l

l

L-

i

I

IL

F1*f Type

A1MR1
Al IVIR2

A2IdIRl
A2IVIR2
AzIV!R3

ASIVIRl
A5N4R2

FLV116 L,E.D.
FLV116 L.E.D"

MBD102
MBD102
1 S6006A

1 N4148
HP5082-2835

Ref . Type

A?VT1
AzVr2

A2VT3

BFYgO
BFYgO

BFYgO

A-4
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Tram*ist,:rs { {"1rlrrt. }

imtegrated Cir*uits

Hef 
"

Type

A2VT4

A?VT5

A5VTl
ASVT?
A5VT3
A5VT4
A5VT5
A5VT6
A5VT7
A5VT8
A5VT9

2N709

BC1 C7

8F2448
BCY71
BC1 07
BC1 07
BF2448
BC1 07
gF2448
BF2448
BCY71

APPENDIX A

H*{ Type

AIIL/I

A2rC1
A2$C2
A2IC3
A2IC4
A?IC5_
A2rC11
A?rc12
A2rC13
A2tC14
AztCI5
A2rCi 6

A31e !

i\JiLC
r{.1 ii.- "r
/{J Ir-4
ffiffis
.r1J il,-c

A5tC',l-
A5IC5
A5iC6

uA7812

sP630B
MC1O27P
SNT4HOON
SN74H 1 1 N

N8290A

SN74H 1 O2N
sN74r"l102N
SNT4HOON
SNT4HOON
SN7472N

sN74H04N
SN74H3ON
sN74H04N
SN74H30N
SN74H04N
SN74H30N

SN749ON

TTliL9601

A-5



APPENDIX A

lntegrated Circuits (Cont.)

Miscellaneous

Ref Type

A5rC7-
A5rC10
AstC11
A5rC12-
AstC15

SN749ON

SN742ON

TTuL9601 +

lt-*

Ref Type

A,I M1

41 SA
A1 SB
41 SC
Atr SD
A1 SE
A1 SF
A1 SG
41 SH

A5 X1

A2
A3
A4
A5

Tune ftleter 1 00uA-0-'l 00uA

Frequency Selection Switch Hz x 100
Frequency Selection Switch kHz x 1

Frequency Selection Switch kHz x 10
Frequency Selection Switch kHz x 100
Frequency Selection Switch MHz x 1

Frequency Selection Switch MHz x 10
Frequency Selection Switch tVIHz x 100
Tune-Lock Switch

4p
4p
4p
4p
4p
4p
4p
2p

10w
10w
10w
10w
10w
10w
10w

2W

5MHz Crystal Oscillator Unit OC1311lA

Switch Control Knobs comprising:
Knob body, Elma 7A-14-14 Black
Cap, Elma 1450-14 Black
Figure Dial, Elma 1452-1411
Stator, Elma 1453-1411

Variable Divider Board, Part No. 44827-261
Offset Detector Board, Part No. 44827-262
Meter Drive Board, Part No.44827-287
Standard Divider Board, Part No. 44827-315
lVleter Shunt Board, Part No. 44559-015

8-way plug
BNC plug-fixed
Ribbon Cable

L-

A-6



APPENDIX B

GIRCUIT DATA

All printed circuit boards are shown viewed from the legend side, i.e. the front face. Doubie sided
boards are shown twice, firstly with the front copper track and legencl superimposed, and secondly
with the rear copper track (as seen through the laminate) and legend superimposed.

The two divider boards and the offset detector board are double sided and are shown slightly less than
actual size, whilst the meter drive board which is single sided is shown enlargecJ. The meter shunt board
carries two resistors onlv and is not shown.
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APPET{DIX B

VARI,ABI.E RATiO DIVIDER EOARD
showing front copper track

VARIABLE RATIO DIVIDER BOARD
showing rear copper track
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APPENDIX C

USING THE RECEIVER WITHOUT A CRYSTAL UNIT OR SVNCHROIUISHffi

SYNCHRONISER EXTENSION LEAD

The lead is required to operate the synchroniser out of the receiver. lt should be approx.800mm
(31%") long.

8 WAY PLUG 3 S WAY SOCKHT

BNC PLUG BNC SOEKET

t
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6

3
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5
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MR3
rs6006A

R20
620

E

vT5
BCr07

lc r2
sNrlHt02N
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82p

t2
3.3X

STANDARD DIVIDER
44827-31sR rdB)\7
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24,
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1 7

2 1,5,6,7,8,9,1U12

3 7

1

5 7

6 7

7 7

s 7

I 7

10 1

11 1

12 7

13 1

15 7

-20v

| sMHz CRYSTAL

ac r3lr/a

cl
.01

="

c30
.01

lcl
sP 630 B _-.l

c5
.00r

ci0

lc
)lNS EARTHED IN
ADDIT{ON 10 TFDSE
iHO!VN ON CIRCUIT

1 23 6 7 1A

2 2 3 6 7 10

3 6710
23 67 10

5 6710
6 7
,7 23 6 7 10

I 6 7 10

9 236? la _
671010

11 7
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15 7
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